exposure increased IL-6 production in human airway epithelial cells 6, 7 ; an increase in proinflammatory cytokines IL-1α and IL-13 was detected in the bronchoalveolar fluid of e-vapor-exposed mice 8 ;
e-vapor induced a significant increase in the permeability of microvascular endothelial cells in vitro 9 ; acute e-vapor exposure significantly increased the number of inflammatory cells in bronchoalveolar fluid [8] [9] [10] ; and although there are conflicting data, several in vitro studies found e-vapor and e-liquid to be cytotoxic in a variety of cell types. [11] [12] [13] Given the similarities between the contents of The aorta was cut into 6 pieces of equal size (5 mm × 3 mm) and flash frozen before being stored at -80°C. Prior to treatment, the tissue was thawed on ice and cultured in serum-free DMEM (control), DMEM containing 40 µL/mL e-liquid, or DMEM containing 100 µL/mL aqueous CSE as previously described. 14 Concentrations of e-liquid and CSE were normalized for nicotine content. Organ cultures were incubated at 37°C in a humidified, 5%
carbon dioxide atmosphere for 5 days, and fresh media were exchanged every 24 hours. Tissues were fixed in 10% buffered formalin for 2 hours 
Image Analysis
Semiquantification of average elastin fiber density Data are expressed as means ± SE. Means were compared using Student t test. P < 0.05 was considered statistically significant.
Results
Baboon abdominal aortic rings treated with control DMEM showed normal characteristic architecture for smooth muscle cell nuclei and cytoplasm distribution ( Figure 1A ), while the extracellular elastin fibers were intact and displayed typical waveform patterns ( Figure 1B, C) . CSE and e-liquid-treated aortic sections stained with VVG ( Figure 1E and H, respectively) exhibited elastin fiber fragmentation (arrows) and had significantly decreased elastin fiber density relative to control ( Figure 2B ). CSE and e-liquid aortic sections stained with TRI ( Figure 1F and I, respectively) demonstrated reduced smooth ELECTRONIC CIGARETTE EXTRACT EXPOSURE ON ABDOMINAL AORTA • http://dx.doi.org/10.3998/mjm.13761231.0001.004 muscle cell density ( Figure 2C) , and e-liquid aortic sections had decreased nuclei per high-power field (HPF) relative to control (Figure 2A ).
Conclusion
These preliminary results suggest that similar to cigarette smoke, the contents of some e-liquids have the potential to induce elastin fiber degradation and smooth muscle cell dysfunction in aortic tissueshistologic features also observed in some vascular diseases, such as abdominal aortic aneurysm. 15 While this model has several limitations (ie, small sample size, e-liquid rather than e-vapor extract exposure, relatively short treatment time), our findings provide some insight into the potential effects of e-cigs on the arterial wall and are somewhat 
FIGURE 2.
Semiquantification of average number of nuclei per high-power field (HPF; A), average elastin fiber density (B), and average smooth muscle cell density (C) of baboon aorta tunica media treated with serum-free DMEM (control), serum-free DMEM with CSE (CSE), or serum-free DMEM with e-liquid for 5 days. Decreased elastin and smooth muscle cell density observed in e-liquid and CSE. Decreased nuclei per HPF also observed in e-liquid. *P < 0.05. consistent with recent data demonstrating the cytotoxic and inflammatory potential of e-cigs.6 -13 Given their increasing popularity and the limited data regarding e-cig effects on the cardiovascular system, further research is warranted to address the deleterious effects of e-cigs compared to conventional tobacco smoke. Future investigation will examine e-cig-vapor-induced inflammatory and apoptotic response of arterial tissue using both in vitro and in vivo models.
